Liquidus Temperature (K) 1928
Total length (mm) 152.4
Substrate width (mm) 38.1
Substrate thickness (mm) 12.7
Track length (mm) 101.6
For equation (1) of the main paper, T  is calculated as the difference of liquidus temperature and surrounding temperature which is considered as the ambient temperature. Linear heat input (H) is estimated from laser power and scanning speed. Total time (t) is represented as the time taken by the laser beam to completely travel the length of the track. Therefore, the total time is the total track length divided by the scanning speed. The area moment of inertia of the substrate plate (I) is calculated based on the substrate width and thickness considering a rectangular cross-section. Fourier number (F) depends on scanning speed, pool length and thermal diffusivity. The pool length is calculated using the numerical model of AM process described in the Supplementary Discussion 4. Numerical modeling is done using the parameters mentioned in the Supplementary Table 1 and thermos-physical properties of Ti6Al-4V given in the Supplementary Table 2 .
The estimated value of thermal strain parameter (
On the other hand, the thermal strain ( ) extracted from the reported value of experimentally measured maximum distortion is 3.3 × 10 -3 . So, the coordinate of the point corresponding to
Ti-6Al-4V in Figure 1 (a) of the main paper is (1.5 × 10 3 , 3.3 × 10 3 ). 
Supplementary

Error analysis in thermal strain calculation
From equation (7) of the main article we obtain,
Assuming a flat molten pool surface, the error in the estimation of molten pool length will be 3%. We can rewrite equation (7) as:
Where, K is the constant term, ω is pool length and ΔT is the temperature difference.
Assuming a flat molten pool surface the calculated strain will be,
So, the absolute error in this calculation will be,
Therefore, the percentage error in the thermal strain calculation will be,
Supplementary Discussion 2 | Equilibrium Vapor Pressure Calculations
Supplementary Table 3 shows that power densities used in AM are typically lower than, but comparable to, those used in laser welding. The resulting higher peak temperatures in laser welding yield higher evaporative mass loss per unit time compared to AM. However, composition change is highly dependent on the surface area to volume ratio. Although the vaporization rates during laser welding are higher, the larger weld pool volumes result in lower surface area to volume ratios compared to AM. The small molten pool volumes, and consequently large surface to volume ratios of the molten pools in AM are anticipated to make parts susceptible to pronounced composition change. Selective laser melting AM 4076 [3] Electron beam melting AM 2389 [4] Laser welding 1000-7000 [5] Laser welding 2149-14154 [6] Laser welding 5167 [7] Calculations of equilibrium vapor pressure of elements over their pure liquid were made using the data presented in Supplementary Table 4 and Supplementary Table 5 to examine the printability of alloys in terms of vaporization. The coefficients in Supplementary   Table 4 correspond to the equation from Gale 8 given by
Supplementary
while the coefficients in Supplementary Table 5 correspond to the equation from Yaws  9 and are given by
In both equations (14) and (15) Calculations from equations (1) and (2) correspond to the equilibrium vapor pressure of elements over the pure liquid metal. Considering that the liquid alloy behaves ideally near its boiling point, the equilibrium vapor pressure Pi of element i over the liquid alloy is estimated as
where Xi and 0 i P are the mole fraction and the equilibrium vapor pressure of element i over its pure liquid, respectively. The compositions of the alloys shown in Supplementary Table 6 are used to calculate the mole fractions of each element. Supplementary Figure 1 shows the equilibrium vapor pressure of the constituting elements over the liquid alloy for five different alloys as a function of temperature. The plot shows that the vapor pressure of the elements has a strong dependence on temperature. The vaporization flux Ji is estimated from the Langmuir equation and the composition change for various elements is calculated as described in the main document. 
